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1 
This invention relates generally fo control sys- 
teins for automatic coal stokers. IVore partic- 
ularly this inventioD relates t0 the more effec- 
tive types of stoker control systèms in which a 
combustion gas temperature responsive instru- 
ment hOt only influences the re-fueling opera- 
tion cycle of the system but which also provides 
an outre shut down mean.s which becomes ef- 
fective if any operation of the stoker extends 
beyond a pre-determined time without attaining 
a pre-determined value of combustion gas tem- 
perature. 
In the previous art a system of this general 
type would include a stoker relay and re-fueling 
rimer in one instrument and a combustion gas 
terñperature responsive means in another in- 
strument separately mounted and electrically 
cormected with the first instrument. 
In the present system both these functions are 
combined into one stack mounted instrument 
whereby great simplification Of circuits and 
mechanism are ruade p6sible and great econ- 
omies in both contrïlleconstruction and in- 
Stallation may be had. 
If is, therefore, an object of this invention fo 
pr0vide a simplifiçd stoker c0ntro_l sysem :vvhich 
yçt accomplishes all qf the desirêd functions 
round fo be desirable in such a Sysem. " 
t is a second object to provide a system using 
a simplified toaster controller combinng thë 
unctïns of tl}e stoker rely, re-fuelin imer, 
aid .sck switch. 
A third object is to provde a system in which 
th e stack switchfuncti_onal parts are in such 
proximity fo the r!.aY andrimer Parts that the 
S.tck sitch maY be mehniCall effective fo 
modify tie 0péra_tions oithe relay and Limer. 
A fburth objectais t0  providesuch a System 
both economic]  fo buflff and to ins.tal]. 
How these and otheobjècts are attained wi!l 
be ruade clear by thé oll0ïving eplaniOlï and 
J refërncë go 'the à'ttàchèd daïvings,ï} which: 
"Fig. 1 is   enêrdl ïêw  n prspëctïvè o the 
co,,m1l,ete cont01.  .......... 
Figs. 2, 3 and 4 are schematic wiring diagrams 
of -heeïecti'orftol" stem iciudflug thë con- 
tol f" hig inon t0ëther ith the stoker 
rn0or: ,..hë-i!pt--!içm0s4,t, he h i Colntrol, 
and th.e outlïre larm lamp. 
Fig. 2 rêPrëefi the sYstC in ngrmÇ,1 operat- 
ing 66nditon with thë si0kèidie. 
Fi'g: '_3 'rèlJ_ç.e.n,s çhç. sye m ïn normal operat- 
ing co.nditi0n W.it.h. te .t.oer operating durni 
a re-fueling interval. 
" iig:  Crèeïts 1fie ystem abnormally out of 
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operating condition after the outfire switch has 
opened due to lack of temperature fise within 
the outfire rime durin a re-fuelin period. 
Fi. 5 is a rear elevation of the c0ntr011er wih 
5 the rear cover and the temperature esP0nsive 
stem removed. " ...... 
Fig. 6 is a section through the temDerature 
responsive mechanism-of the 6ontroliér.' The 
section line is sh0wn by heiine 6--6 of Fig. 5. 
10 Fig. 7 is a front eÏëvation of the meChanism of 
the controller/ 
Fig. S is a section along the line --8 of Fig. 7. 
Fig. 9 is a section along the line 8 --:.  Fi_g. 
Fig. 10 is a section along the line 80 of 
15 Fig. 7. 
Fig. 11 is a section along the line Il--l! of 
Fig. 7. 
Fig. 12 is the saine as lWigure II but With .sole- 
noid switch closed and armature latched. 
0 Fig. 13 is a perspective detai! of the solenoid 
armature or solenoid switch pin actuator. 
Fig. 14 is a fragmental fçont elevaton of the 
controller showing the timing mechanisra cover 
and the refuel cam in place over the mechanism 
25 shown in the upper right hand corner f Fig. 7. 
t:-. Figs. 15 to 18 show the mechanism shown in 
the upper right hand corner of Fig. 7 in pro- 
gressive steps of operation. 
Fig. 19 is a section along the line I[ of 
 Fig. 7 with the refuel switch open, the refuèl 
switch cam being in the position shown in Fig. 
Fig. 20 is a perspective detail of the refuel 
switch cam. 
Fig. 21 is a perspective detail of the walking 
85 lever of the outfire timing switch mechanism. 
 . Fig. 22 is a schematic drawing showing the 
construction and mode of 0peration of thè de- 
scribed form of this invention. 
leferring now t0 thë drawing, there is shown 
40 a controller case 80 having k remoVable front 
cover ! and a rem0vablê rear covèr $. Sheet 
metal terminal barrier  is spot welded to cbn- 
duit terminal bracket 34 held t case 3by scre}s 
. Thermostat wire entrance oifice- in 
45 bracket 3 has ïts Perimeter smoohl roïmded 
fo prevent fraying of thê thermostat wirej 
h Insulation sheet  is cïampëd to' baè 3 by 
ollow-backed, moldèd, Lnsuifing tèrmhïal biock 
38 having ifs upper ngrrpw bsë flangë  s!iPed 
50 under clips 0 press_èd forwadlY0ut of base 
and by screw ! inertel"thrèu a hole in block 
8 and threaded int0 bae . lecessed as sh0wn 
into the front of block $ are thërmostatter- 
minals T! and T2, lï{etéminal , motor {er- 
55 minal 1}3, and grouc t.erminal [.82 Partiàlly 
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3 
surrounded by raised barrier 42 on block $8 is 
alarm terminal ! {}4. 
Timing motor TM is secured to the rear of base 
${} by screws 43. Transformer TI is secured to 
the rear of base 3{} by screw 44. Wire 45 con- 
nects one side of coil 5 of timing motor TM 
and one high voltage side of coil {} of trans- 
former  fo ground terminal 
connects the other lead of cofl 5 and the other 
high voltage transformer lead to conducting bar 
47 which in turn connects with terminal {}4 
and carries stationary contact 4{} of solenoid 
switch SS and stationary contact 4{} of outfire 
switch OS. 
Solenoid switch frame 5{} is secured to the front 
of base 3@ and carries solenoid coil 7 and 
pivotally carries solenoid armature 52 on ears 
@3 and 54. Tension spring @5 hooked atone 
end over ear @5 of solenoid frame @{} and hooked 
af ifs other end over tongue 57 pressed for- 
wardly from armature @2 blases armature 
away from cofl 7, and through insulating pin 
@6 journalled in block 36 holds solenoid sitch 
SS in open position when coil 7  is hot energized. 
Spring blade 5{} secured to terminal {}3 and 
carrying movable contact 5{} of switch.SS blases 
switch SS to closed position. 
Wires 52 and B3 from solenoid cofl 7 connect 
respectively to thermostat terminal T and one 
side of the low voltage coil of transformer TR. 
The other side of the low voltage cofl of trans- 
former TI s connected by wire B4 to thermostat 
terminal 
Referring now to the combustion gas tem- 
perature responsive mechanism of the controller, 
heat responsive stainless steel tube @ is welded 
to supporting fiange {} which in turn is secured 
to die casting 7 by screws 5{} inserted through 
holes in fiange {} and threaded into holes 
in casting 67. Casting B7 is secured to case 6{} 
by screws 7{}. Porcelain tube 72 which bas a 
very low temperature coefficient of expansion is 
pfloted atone end on the reduced diameter end 
of plug 73 welded into tube {}5 and abuts plug 
73. Plug 74 abuts tube 72 at its other end and 
bas reduced end portion 
and reduced end portion 7@ protruding through 
a clearance hole in pipe cap 77 threaded onto 
tube .6@ thus confining spring 73 and causing 
plug ]4 tobe moved toward or away from case 
3{} in accordance to a decrease or increase in the 
length of tube 5 due to the change in its tem- 
perature caused by the change in temperature of 
the combustion gases to which it may be exposed. 
Sprir/g 7{} pfloted on one end on boss 6{} raised 
on the front surface of fiange {}@ has its other 
end confined by a depression in lever {} ful- 
crumed on knife edge {}2 secured to the rear of 
case 3{}. As shown in Fig. 6, spring 7 acting 
on one side of knife edge 62 causes lever 6 at 
all rimes to be pressed firmly against ping end 
$ so that lever {} at all tflnes follows the more- 
ment of plug end 7 with respect fo case 3{}. 
Cage wire {}3 is merely an assembly aid and 
prevents lever {} from leaving its location with 
respect to knife edge {}2 when fiange  with 
plug end 76 and spring 7 are removed. Dial 
headed screw {}4 is threaded through lever {} as 
shown. Latch lever {}5 through ears 8B formed 
thereon and-hinge pin 7 is pivotally carried on 
ears {}6 formed on solenoid frame @{} secured to 
case 3{}. Screw {}4 causes lever {}5 to more about 
pin {}7 with a motion equivalent to the motion 
of lever 6 about knife edge 
Latch 6{} formed on lever 65 is positioned to 
engage armature 52 af a temperature of heat 

4 
responsive tube {}5 adjusted by dial screw . 
Thus when solenoid coil 7 is energized and 
armature @2 is attracted toward coil 7 and 
switch SS is allowed to close, then, if tube 65 is 
5 at or below the temperature determined by 
screw 64, lever 6@ will ch'op and latch 9 will 
prevent the opening of switch SS by armature 
@2 until the temperature of tube @ bas increased 
to the value preset by screw 64. Upwaïdly 
10 biased by spring {}{}, reset pin  guided in 
clearance hole in casting {}], and protruding to 
the outside of case 3@ through slot 2 formed 
therein, can be manually depressed fo co-op- 
erate with spring blade {}3 secured fo lever 
15 fo raise latch 6{} out of its interference position 
with armature 52. 
Pin {}4 hinges rack arm @ to bracket 9 se- 
cured to case 3{} by screws . Index arrow 
on bracket {} co-operates with dial markings 
2O on screw {}4 to indicate the temperature adjust- 
ment position of latch {}{} with respect to arma- 
ture 52. 
Screw 3 adjustably threaded into rack arm 
{}@ co-operates with latch lever 6@ fo hold rack 
25 9@ out of engagement with gear  whenever 
latch lever 65 is tipped up far enough for latch 
{} to allow armature 52 to retract. Thus rack 
arm {}5 can only engage gear  when coil 
is energized and element .B5 is below a prede- 
30 termined temperature. 
Roller {}{} pivoted in spring clip {}{} secured fo 
armature 52 by screw {} is positioned fo con- 
tact the underside of arm {}5 when latch 89 
releases armature @. As armature @2 pivots on 
35 ears @3 and @4 of frame @{} roller 8 tends fo 
swing in an arc about ears @3 and @4 taking its 
lowest position when cofl 7 is energized and at- 
tracts armature 52 and its highest position when 
armature 52 is retracted by spring 5@ after being 
released by coil 7 and latch {}{}. The effect of 
4O 
this upward motion of roller {}3 is fo give a quick 
upward shove to arm {}5 and assure ifs complete 
freedom from gear . This action of follet 
{}{} makes unnecessary a close calibration, of 
screw  3. 
45j Pinion  4 fixed to the output shaft of timing 
motor TM meshes with and drives gear  @ fixed 
to cam shaft 5 journalled as shown in case 
and gear frame ]17 secured fo case 3 by 
screw   
$0 Walking lever  {} formed as shown in Fig. 21 
bas bearing holes 2{} ournalled on shaft . 
Pivot pin 2 staked in hole 22 of lever  ro- 
tatably carries walking gear  always meshed 
with and driven by pinion 23 concentric with 
$; and fixed to shaft . Tension spring 
hooked atone end to the extension of pin 
and at the other to frame 7 blases walking 
lever  {} in a clockwise direction viewed from 
the front of the controller. 
6{} Cam arm 25 is rotatably mounted on shaft 
. Aligned with arm 25 is latch plate 
carried.by ærame 7. Pivot hook 27 of plate 
2B engages the upper end of a slot formed in 
frame 7 and guide ear 2{} freely tests in the 
65 bottom of the slot. Lobe 2{} of arm 2@ is nor- 
mally positioned between lobe  3{} and latch 
of plate 2. Eye 32 is pressed laterally from 
arm  25 into aligrnent with hook  33 of lever  
Spring 34 connects eye 32 with hook 
70 Itis seen that when rack {}5 is disengaged 
from gear , spring 24 urges lever {} in 
clockwise direction until itis stopped by strik- 
ing frame 7. In this clockwise motion, the 
under side of foot 35 of lever  9 engages radial 
7 edge i32-A of arm 12@ and carries arm i25 



clockwise unf.il lever ,IS, arm !2,, ard 
plate. 126are in t.he id!e polsitien sh0,wn i n F: 
Gent-  Iis- ntinuo!y d, rien c.kwie h 
ting mefor . 
When the rek  drops apd enes gear 
 L n oufire switeb fiming period is sarte.d 
whi¢h maF be halfed af nF rime. b the 
engagement of raek  wifh gr  r if fhe 
rack and ear are net disengged .ilt e carried 
through te completien s shown in successive 
position 0f the elements in FigS. 7, 15, 16, !7 and 
18. Starting ih fhe idle position shewn in 
Fi. 7, in g. 15 gear    bas dvnced alon 
rck  fakg lever   wifh it in  ceunf.er- 
cl0ekwise direcfien. Thrcugh Spr  lever 
! bas moved rm . until 10be. 9 has cerne 
into contact with latoh I1 of Plat.e t!0. In 
g. 16, if, is seen-that the .thr. etien 
lever 119 merely extends spring I$I until as 
seen in g. !7, foot  of. lever ff contacts 
the underside of lobe f@ of latch plat e I$. 
With a fther advance of gear {  f as shown. 
Fig. 18, foot . of lever frs pushes  lobe 
of plate f$ untit luth I disengages lobe 
of cam arm f and spring f sddenly d- 
vances arm 2 until stopped by eye I of arm 
f   strikg lever f I . 
Cam arm f is ben£ forwardty at ifs hooked 
end te form rearwardly sloping cam 6, the 
outer end of which as shown in Figs. 9, 7, 1, 
16 and 17 is normally positioned over insult- 
ing pin f$ slibly positioned in a hole formed 
in terminal block $. and resting against outfire 
stch blde f$ fixed ail one end te terminal 
ff and carrng outfire switch contact I. 
sloping cam f6 advances frein the position 
shown in g. 17 te the p.ositi shown in g. 
18, cam I$ depresses pin f which causes 
blade f te flex and separa outfire switch 
contacts  and f, thus de-enerzing the 
equipment and ending the outfire timing period. 
Forwardly of frame IfS, spacer I is slipped 
over shaft f f  and gear cover I is put in place 
and held by screws f2. Spring disk f is then 
slipped over shaft ff S, followed by cam disk 
f and both are held in place by nut 
threaded ente the end of shaft f f $. Cam disk 
f is thus frictionally adjustable in angar 
position on shaft f f , but will normally be con- 
tinuously rotating with shaft f l$ in a counter- 
c!ockwise direction. 
Re-fueling switch RS comprises two spring 
blades I and f4, one end of each beng se- 
cured respectively te thermostat terminals TI 
and T2, and carrng respectively switch con- 
tacts f and f9. e free end of each blade 
is ierently biased toward and bears agait 
insating pins f@ and fl respectively. Pins 
I and l are slidably carried in vertical]y 
spaced holes formed in terminal block $ and 
have their opposite ends each pressing one of 
the legs of hozizonta]ly U-shaped fiat spring 
member f against the rearward side of the 
spiral cam faced periphery of disk 14. 
ber I is riveted te coer ff as shown in 
Fig. 14. 
Disk f is slit radially for the width of the 
cam face and as installed the trailing end of 
the cam is deDressed rearwardly. In operation 
contacts f$ and f are normally separated 
becae of the pressure of the cam face o blades 
16 and f exerted through pins f and fl. 
However, the rpective lengths of the legs of 
member f are such that  the trailing end 
of the cam face of sk f cornes te the posi- 

tio çf pi!!s |-§{l and |51 the le_g of me.tuber 
!2 w.:htoh, bear s on !in l0. will dop off the 
raling end- of th ea_.m_ be$ore th e !eg. whiih 
bi.r o.n pin ,! and during th, e short space 
. of tme between. he lroppin-off q the respe- 
te-legs contacts f. and | of re-fueling. 
sw, ioh RS w.ill be elosed. 
Te exlain the oerati.on of the stoker, sys£em 
using this contr0!.ter- reference i ruade te Figs. 
10 2, 3. and 4 shoi.ng simptified schematic elec- 
trical diagrams of the system. In these dia- 
gn:s an etectri c supply: line is sh0.wn, with the 
greunded wire G connectent te teri/nal f{. of 
the controller and the highe_r po.tenta! wire 
15 connectect te terminal ! er the contr0!ler. 
Limit conro! |$ is h0wn in series wth wire 
H. The s£oke.r motor is cennected hetween ter- 
minal } and |}.. The therrnpsta is qennected 
ac_ross trmina!s T! and T .ad an outfire in- 
20 dicating lamp  er equivalent devi.ce s con- 
nected acro.ss ter_mnls | | and | , it being 
understo0d that thi device is o reatvely high 
impedance w, ith resPeçt te the windings of the 
stoker motor 
25 If is s.n thaç t-he_ Syste is energized thïeugh 
!ne H, limit conte.re! !, terminal f}, and out- 
tire witçh 0S from which pol.n., pa_ral!el crcuits 
are çuleted to t.erminat !}2 er line G in one 
eas.e tbroug.h the tm.jng motçr T/!, ir another 
30 ce hr.0ugh the pr.i_mary coil of transformer 
T. ad in the third case thraugh solenoJd switch 
c0nt_acs SS (when closed and stoker motor 
The low votage circuit includes the secondary 
35 winding of transformer TI, 0Perating coil 
of sntenoid switch SS and, in parallel, the ther- 
mostat T and the refueling switch IS.. 
As shown in Fig. 2, the limit and outfire switches 
are closed, the thermes.tut, re-fueling switch, and 
40 conequently the sotenoid switch are open and the 
timing motor and transformer are energized. 
Since switch SS is open the stoker motor is net 
operating. Fig. 2 thus illustrates a normal con- 
dition of the system when there is no call for heat 
,15 but in which the controller is timing a xed 
interval (one reolution of disk 4) te the next 
initiation of a re-fueling period. 
Fig. 3 illnstrates the condition of the system 
during a fixed part of a re-fueling period or for 
50 the rime that the refueling switch is closed. It 
is seen that coil | will he energized and there- 
fore switch SS will be closed and the stoker motor 
SM will be operating. But here a particular 
feature of this controller net illustrated in the 
5 electrical diagrams cornes into action. Frein the 
previous description of the mechanism of the 
controller it is rememhered that whenever coil  | 
is energized and switch SS is closed, làtch  can 
drop te latch armature 2 and consequently switch 
C0 SS in closed position unless combustion gas tem- 
perature responsive element 6 is above the pre- 
determined temperature for which screw 84 bas 
been adjusted. If element  is ahove the selected 
temperature, lever 
05 te engage armature  and after the short rime 
(nsually net over 30 seconds) required for disk | 
te advance enough te drop pin | ! switch IS will 
open and the re-fuel period will be over. How- 
ever, if element  is be]ow the selected retaper- 
70. ature, lever  will be free te drop thus latching 
armature 2 and holding switch SS in c]osed posi- 
tion. Also when armature  is attracted te coil 
 | and lever  drops, rack  wi]l drop alse and 
engage gear | | | and thus initiate an outfire tire- 
75 ing period. The re-fueling will thus be extended 
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beyond the period when the re-fueling switch is 
closed and will continue until the temperature of 
element 6 rises sufiîciently fo raise lever 8 and 
release armature 2 from latch 89. If this re- 
fueling period is extended without the tempera- 
ture of element 6 rising the predetermined 
amount and continues for the outfire tLming 
period (about 45 minutes) for which the con- 
troller is constructed the outfire switch OS will 
be opened as previously explained and the entire 
ystenl will be shut down. 
Simflarly to the cycle of operation just ex- 
plained if the thermostat calls for heat by closing 
its contacts, switch SS wfll close to start the 
stoker motor, and if element 65 is below the pre- 
determined temperature switch SS wfll be latched 
in and an outflre timing period started. I-Iere 
also if the temperature of element 6 does hot 
fise to the pre-determined temperature within 
the timed outfire period the system will be shut 
down by the opening of the outfire switch. 
Fig. 4 indicates the electrical condition of the 
system after an operation had been initiated by 
the re-fueling switch but in which the combustion 
gas temperature did hot fise sufiîciently in the 
outfire rime and the system has gone fo outfire. 
The re-fuel switch has opened (after only about 
30 seconds of operation) but switch SS remains 
latched closed and after the outfire period has 
run out outfire switch O'S has opened. I-Iigh im- 
pedance signal device L now complotes a circuit 
from wire I-I fo terminal f0, through bar 4, 
switch SS and the stoker motor to wire G. The 
small current passed by the signal device wfll hot 
operate the stoker motor. 
With attention thus called fo the outfire condi- 
tion of the system the difiîculty can be overcome 
and then by manually depressing reset pin 9! 
extending through the top of case 30 the con- 
troller is reset fo normal operating condition. 
I-Iaving thus completely described the mecha- 
nism and operation of the control system of this 
invention and the primary controller which makes 
the system possible. 
I claim: 
1. An electric system for the control of an 
electrically operated stoker, comprising a source 
of electric power, an electric motor for driving 
said stoker, a first switching means operable to 
conuect said motor fo said power source, electrical 
operating means for said first switching means, 
a condition responsive second switching means 
operable to connect said operating means to said 
power source and to disconuect said operating 
means from said power source, a condition re- 
sponsive lever means operable fo latch said first 
switching means closed afte said first switching 
means has been closed by said electrical operating 
means, a third switching means operable to dis- 
connect said motor from said source of power, 
an aperiodic timing means operable fo open said 
third switching means after having timed a defi- 
nite rime, means responsive jointly fo said elec- 
trical operating means and said lever means oper- 
able fo start said aperiodic means and fo reset said 
aperiodic means in less than said definite rime. 
2. A controller for an electrically operated 
stoker, comprising a first line terminal, a second 
line terminal, said first and second line terminals 
being connected to an electric power source, a 
motor terminal, a stoker operating motor con- 
nected to said motor terminal and one of said 
line terminals, an alarm terminal, an alarm means 
connected te said alarm terminal and the other 
of said line terminals, a first thermostat terminal, 

a second thermostat terminal, a thermostat conl 
nected to said thermostat terminals, a timing 
motor having an operating cofl, a magnetic relay 
having an operating cofl, an-armature, and a 
5 switch operated by said armature, a transformer 
having a primary winding and a secondary wind- 
ing, an outflre switch, operating means for said 
outfire switch, a refueling switch, a condition 
sponsive means, means connecting said first line 
10 terminal with one side of said outfire switch, 
means connecting the other side of said outfire 
switch with said alarm terminal, one side of said 
relay switch, one side of said primary coil of said 
transformer, and one side of said timing motor 
15 cofl, means connecting said second line terminal 
with the other side of said primary coil of said 
transformer and the other side of said timing 
motor coil, means connecting said motor terminal 
with the other side of said relay switch, means 
20 conuecting said first and second thermostat ter- 
minals in parallel with said refueling switch, 
and in series with said operating coil of said relay 
and said secondary coil of said transformer, means 
conuecting said timing motor with said refueling 
25 switch, whereby said refueling switch will be 
periodically closed and opened when said timing 
motor coil is energized, means operable by said 
condition responsive means fo couple said oper- 
ating means with said timing motor when said 
30 relay operating cofl is energized and fo latch said 
armature in ifs cofl-energized position, if said 
condition is below a pre-determined value, and 
thereafter to unlatch said armature and tmcouple 
said operating means if said condition rises above 
35 said pre-determined value, said means operable 
by said condition responsive means including 
means to couple said outfire switch operating 
means with said timing motor when said arma- 
ture is in its coil-energized position and said 
40 condition is below said pre-determined value, 
whereby said outfire switch will be opened in a 
pre-set rime if said condition does hot rise to 
said pre-determined value and whereby if said 
condition rises to said predetermined value within 
45 said pro-set rime said outfire switch operating 
means will be uncoupled from said timing motor 
and returned fo ifs starting position. 
3. A system for the control of an electric motor 
drive for a stoker, said system comprising a source 
50 of electric power, means for connecting said motor 
fo said source of power, an operating means for 
said connecting means, means for periodically 
energizing said operating means for short inter- 
vals of rime, and a condition responsive latch lever 
55 adapted fo maintain said connecting means in ifs 
conuected position fo extend any of said intervals 
until said condition has attained a pre-set value. 
4. In a system for the control of an electric 
motor drive for a stoker, said system comprising 
60 means for energizing said motor periodically for 
short intervals of rime and means for extending 
each of said intervals until a pïe-set combustion 
temperature is reached, the improvement which 
comprises a switch means operable fo cause said 
65 motor to be energized, a condition responsive 
lever means adapted to latch said switch means in 
its moter energized position whfle said condition 
is below a pre-set value and adapted fo release 
said switch means to ifs motor de-energized posi- 
70 tion when said pro-set value of said condition is 
reached. 
5. In a system for the control of an electric 
motor drive for a stoker, said system comprising 
means for energizing said motor periodically for 
75 short intervals of rime, means for extending each 
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of said lntervals until a pre-set combustion tem- 
perature s reached, and means for de-energizng 
said motor when any of said intervals reaches a 
pre-set length, the improvement which comprises 
a rockably pivoted toothed rack, a continuously 
running mating gear movable along said rack 
when engaged therewith, a condition responsive 
mean adapted to effect the engagement and dis- 
engagement of said rack and said gear, and means 
actuted by said gear in ifs movement along said 
rack to deenergize said motor if sad movement 
proceeds to a pre-set position of said gear. 
6. In a system for the control of an electric 
motor drve for a stoker, said system compring 
means for energizing said motor periodically for 
short lnterval of time, means for extending each 
of said interval until a pre-set combustion tem- 
perature is reached, means for deenegizing said 
motor when any of said intervals reaches a pre- 
set length, automatic means for resetting said 
interval extending means whenever aid pre-set 
combustion temperature is reached and manual 
means for resetting said interval extending means 
when any of said intervals reach said pre-set 
length, the improvement which comprises a flrst 
swith mean operable to energize said motor, 
means for operating said lïrst switch means, a 
condition responsive mean, a pivoted, lever hav- 
ing a la,ch thereon, mean adapting said condi- 

10 
tion responsive means to control said latch to 
engage sad operating mean when said operating 
means is in its motor energized position and said 
condition is below a pre-set value, a second swich 
5 mean operable to de-energize said motor, a delay 
means for operating said second switch mean, 
said delay means comprising a rockably pivoted 
tooth rack, a continuously running gear movable 
along said rack when engaged therewith, means 
10 adapting said rack to be controlled by said lever 
to engage said gear when said flrst switch oper- 
ating means i engaged by said la,ch, and means 
actuated by said gear in its movement along said 
rack to operate said second switch means when 
15 said gear proceeds to a pre-set position. 
ALBERT L. JUDSON. 
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